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si 



COMMISSIONER i 
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mmmx\} 

[^321 SSI 
[Sill 
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[^^] 



mm 

1999.07.01 

NONAQUEOUS ELECTROLYTE BATERY 

1-1998-001808-7 

1-1998-001805-8 

9-1998-000041-0 
9-1998-000192-1 

^ m ^ 

KIM. JONG SEOB 

610203-1822423 

305-390 

cHS^^^Ai m^m kwmomm. mm i208s 

KR 

KIM. YOUNG GYU 

640416-1797813 

305-390 

CHSS^AI ^^=? SBie AHI#0mFM 109e 1006s 
KR 
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CHANG. TU WON 

550331-1036114 

305-390 

LHSS^Ai SEie A^leo^E^M lose 1103^ 

KR 

2J s ^ : : ' • 

KIM.KWANG SIK 

610921-1024910 

330-170 

ggys £!o[Ai ^sg »i! 1x^o^E^M 1503^ 

KR 

S £1 ^ 
KIM. JIN SUNG 
730128-1010917 
131-202 

AiS^^AI §1^? ffi^2e 140-3 
KR 

21 D\ m 
AHN.KY HOON 
521205-1037710 
158-076 

Aie^^AI ^^=? {il^B m^Om^ 1312§ 1304s 
KR 

^diS HI4220I f^SCMI o|5K)i ^01 mmmUO. CH 
£1 2J ^ 
HI (21) CHdl21 
S 511 § (21) 
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imm 



2000/1/19 



18 a 29,000 ^ 

0 2 0 g! 

0 0 £! 

0 OS! 
29,000 SI 

1. S^Ai. SAilA-1(£S)_1S 2.?|gJS_2l 
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^^^oflA^ 1^ o]^ z|z^ -a^^H. 50 : 50 ~ 5 : 95^ ^^^}^ 

wl^^«fl^^ tq^^n:aviioiH, <^m^7>:ai-il<5l:g., 5.s€^a^mviioiH ^ 
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1019990026358 2000/1/19 
:^7]J^ wl 4^ ^ t|] ^ {NONAQUEOUS ELECTROLYTE BATTERY} 

<i> ^ e1# 2^> ^^1 ^>-§-sl^ ^^iHg- wl^^«l]^<^l ^-^S, 1^-1^ 

tfls sj-^l-o] 50 : 50 ~ 5 : 95^ ^^%S. ^^^^ M-^ ^'S^S. ^^]-%r 

<2> ^gfl i^m^ ^^B], ^sc-l, ^H^cflS-^*^! ^V-g-sl^ ^^n^ 2^V ^^1 

^ ^^^^ e)* ^^"^^ ##^s.^>ui, fi^ 

<3> ol ei ^ si # 2^> ^^1 -^l ^V-B-s] ^ ^1 ^ ^ ^ (EC) . ss.^ ^ 

vii o] E (PC) , pfl ^ vii o] E (DMC) , 1=1 vi] oi e (dec) , ^ ^ s 

(DPC), o11^t^im:avilolH(EMC), ^mSS.^^m^il'^'lMCMPC) . «^llSS^n:avilc:>l e 
(EPC)^^S^El 2# o]^o] A}^S\JL, -g-^S.^ LiPFe Sll-^* A>^§>jl o^rf. 
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1019990026358 2000/1/19 
nalM-. ^^12^ ^*>^ -i-^^Sl ^^^-fl -g-fB<y HjAVoll^Efls^l 5^ 

^€^1 -tl^^V^M- -§-^11^^ ^^till- ^^*>^ «o^^ 

A>^^H ^^^-^^ ^^^^ ^fl- ^^11 ^^"^Hl rflt!: 

n 'U^ 8-287950^0)1 ^ife l-^7> ^]^^ ^}&^o]^ 

7>:a.til<^lS ^^1-* 30 : 70-¥-5q%S -g-all»^>-§-*><^ ^^1^ ^"1^ ^^^^ 

*J=^^1^1^ 1}-^^ ;^lAl^>5^jl, ^ 8-96850S<Hl^i^ 20~60%2^ «]^^7>:e.vilol esq. 

n^^]o]^ si-^ir* >^>-g-^>*^ €^1^ ^^^^^ ^ ^^^a-^i 

13-^^ ^lAl^V^jl, ^ 7-326358^<^lA-1^ ^^^^^mvilol:^^!^- 

^^tt -§-^fl» ^l-g-^V^ ^^1^ ^^^^l^m «c3-^^ ^1^1*1-^^. 

5,192,629JL<^l^i^ i=1^1^n:e.vilolHsi. oil^^7V:a.vilolE^ 95/5~20/80^^%S. ^ 
^11: ^}-%-^ ^^"^l 4.5V <^1^51 aJ-^o)] ^Sfl» ^ 
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1019990026358 2000/1/19 

ji7>^^i ^^clr. att ^^1 ^^>*^ 

^^^-^^1 ^7M^ ^-f<='iii ^fl^^ ^^r^^¥ ^ ^¥ 

^^^^ -^^1^ ^rii^l^l^ €-^1^01 ^^cf. 

<7> ^^^^ ^7lSl- #Hfl 7l^^^/^l^^ «M^>7l -?1tb ^-^S., 

^^]^ ^-1^ ^i^J-^^. ^7l^^ ^ ^^^^^r^^-^^^ ^ 

<8> ^ <^]^^ 1-^-2.^^^^ ^^#uz|.^A>oi]^^]s^ ^^*H -§-^11 

2^3^ ^-arofl^^Bfls 2l-^l-<^lA-1 1^ 50 : 50 ~ 5 : 95 
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1019990026358 • 



2000/1/19 



<io> l^^^ 13 



<ii> ^, #- 




(F)n 



<12> 



<13> 



O 



<14> 



<15> 



r I 



41 *H i4b}'^-2-S.>w1 ^^1^ ^-1^ -§-^1121 

jT-^ s.A^oi LSVCLinear sweep voltametry)7]- 4.5V <^l^i--^S., #^^1 «y:^oilA-1oi , 

<18> ^ ^^<HlAife it^ofl^^EflS. o.7i^T3flOl lA^^O.^ A>-§-^>^t-fl , ofl 
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1019990026358 2000/1/19 

(Cyclic carbonate)^)- T^ltjU^^muilolE ^ clofl^^Vjavilo] e , ii|SS.^^mvilo] e , 
^S.^9\^^]o]E., <^M^M7}S.^]o]^, <^]^S.S.^9}^^]o]^ ^]-^vilo]E si- 

^IrCChain carbonate) <^l^i 1^ ^]^^ ^^^M ^V^tb^f. 
<19> ^ ^7] 1^ Sl-^^-^l^i ^^t!: 1^ "^l^, ^^71 2^3 

^ 5|-^l-o1]A-l o]^4r 50 : 50 ~ 5 : 95^ ^2X\%S. ^^t}^ ^7]-%-t'^S.^ 

-g-TJ]] ^^^^ ^ Blfl-^^ JL^mM: ^^S^]^ €^1^ ^ ^«<J-^ 

<2o> ^ -^7l-§-nfloi] ^7>5l^ slfl-'g^S^ LiPFe. LiC104. LiSOaCF 3, LiAsFe 

. LiBF4 ^<=^l>^i 1^ 2^ ol^ ^^^}^ ^>-§-l- ^ <=>l«fl ^>^^:£^ «1- 

^3|*>7ll 0.7 2.0^ ^^o]rf. <§o] :^:£7} o.7# t^l^'^m ^^^^ ^S.S.7> ^ 

o>;^^S.^ ;^^6n Aj^o] ^c^^lJl, 2.0#lr ^^l-^V^ ^-f<=>fl^ ^S. ^7} 

<2i> 6]^}, ^ «vi^^ ^Al<^1» ^^^^ ^Ml^l ^^*>Zl^> -sVi^- ^ *>7l -Ma] 

<22> ^aHI 1 

<23> <Hl€€^l-:e.tilolE(EC)4 i=1iill^7l-:a.til6lS(DMC)5!]- l-^iS.^^(FB)# l : l : IS^ 
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1019990026358 2000/1/19 

^^tb -§-^Hl -§r^S.^^ LiPFel- 11- -§-^^1^ ^tfl^^^ 18650 ^ 

^12:^ ^ ^7] lA>o]^ «o^^^/^^^(«>), -20 °C ^ ^ 

(Polyvinyl idenefluoride, PVDF)* >^>-§-^V^:a , ^^^^ 
LiCo02», ^^MlS^ PVDF* A>-g-^>5^ 0.0^ , £^^1^ <^H11€^^^ ^>-§-*V^cl-. 

<24> ^aHI 2 

<25> <^1^^7}-:a.vilolE(EC)5q- T^p)l^^}-:e.i.ilolE(DMC)s^- #^^S^^(FB)^ 4:4:1^1 

<26> ^aHI 3 

<27> oi]^^7]-:e.viioiE(EC)5q- vJiv\M^}:^^]<>]^mOs>\- #^^s-^^(fb)^ 2:2:1^ «1 

<28> ^aHI 4 

<29> <^]i^n:e-i'il«^l:^(EC)fil- t:lT^^n:ati]oiE(DMC)^ #^^s^^(fb)^ 2:1:2^ ^1 
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<30> ^ ^]<^] 5 

<3i> <^l€«7m^i]olE(EC)5l- tqnIim:ai-ilol:E(DMC)sf #^-$-S^^(FB)# 2:1:3^ til 
<32> ^aHI 6 

s^a^CFB)* 3:3:1:1^ ^^^>ji, ji^ ^i^ceor)^ -§-^(%)^i^^ -^^i 

<34> ^Ai<m 7 

<35> «^l^^n:e.vilo]s(EC)5^ cl^^^mi'ilomCDMOSl- t1<^1^7>:y.vilo]E(DEC)5s]- 1.2-^ 

^^-2.Siffl^(l,2-DFB)^ 3:3:1:1^ wl^S ^^^}^, ^^ ^-1^(60 °C)^ -g-^(%) 

<36> -^aHI 8 

<37> <^i^^7'mvi]o]E(EC)5q- ^^Mf}^^^]<=>]mmc)^ ^^]^9}^^o]E.imc)S!]- 1,3-iq 

^^^^iffl^d.S-DFB)^ 3:3:1:1^ ^-^^Val, Jl^ ^-1^(6010^ -§-^(%) 
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<38> ^aHI 9 

<39> oil^^7>:at|loVE(EC)sq- iiliiil^^l-:e.^'il«^lS(DMC)^ i^<^l^^m^il'=>m(DEC)5l- 1,4-t^ 

#^^5.iffl^(l,4-DFB)* 3:3:1:1^ til^S. ^-t^VJI. ul^ ^-1^(60 °C)^ ^^(%) 



<40> ^aHI 10 

<4i> oil ^^^m 1-11 <>1:&(EC)5+ c1tJll^^>:avilo]3(DMC)^ ^'^l^^m 1,2,4- 

Ee|^^^S.i61;a(l,2,4-TFB)* 3:3:1:151 ^]^S. ^^^JL, JL^ ^^^(60t:)^ ■%■ 
%=(%)Al^^ ^Altt ^l^^V^fe ^^Hl 14 ^^;&>7fl :f ZL ^4-» a 2<H1 



<42> ^aHI 11 

<43> oi]^^7>:a.Mi<^m(Ec)4- Ti)Tiii^7>:e.tiiol:^(DMC)4- ss^^T-ViiviioiECPO^- 1-^ 

^S.«fl^(FB)^ 4:4:0.5:1.551 ^^^>^, ^^113: ^1^^> 



19-12 



1019990026358 2000/1/19 
<44> ^a1o^1 12 

<45> <^l^^7>tivi]o]E(EC)^ r:|t^l^7>:ai-ilolH(DMC)5!V 5.S.^^7l-:e.i-flolM(PC)^ 1-^ 

^^^^(FB)^ 4:3.5:1:1.5^ tij^S #^^>J1, ^1^*1- 

<46> ^aHI 13 

<47> <Hl^€7>:a.tH<>m(EC)5q- Ti]^l^7'mi-i1<^l:^(DMC)s'f ss^^^mtnoiMCPOsV 1-^ 

^S-^^CFB)^ 3.5:4:0.5:2.0^ wl^^ ^W^, ^^Itb ^1-21 

<48> ^Alo^l 14 

<49> «:>n^^7>:aviioiE(Ec)sq- rJm^^}^v^]o]^(mc)si\- ^s.m.^9}&n^]^(.PC)si\- 1-^ 

^^iffl^CFB)* 3.5:3.5:1:2^1 til^S. ^^B^-Jl, ^^]^ ^1^^> 

<50> ^Al<^1 15 

<5i> oii^^7>iiviio]E(EC)si- t]nii^7l-:iviio]H(DMC)^ ^s.^^7>:e.m<:>l:E(PC)5q- 1-^ 

^S.^^(FB)^ 3:2.5:0.5:45^ ^^^>Jl, S$-g-^(%)^l^* ^]^^} 

3.^ ^^]^] 14 ^^^VTfl ^A]^ ^ ^3i|-* S lofl u^-H^-vflo^rV. 
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<52> ti1jg<^1 1 

<53> ofl^^7>:a.i.ilolE(EC)fi]- c)Dil^^l--a.tH<5l:^(DMC)* l:l^ ^^tb 

<54> Bl3iL<^1 2 

<55> oil^^^V:a.i,ilo]E(EC)s1- rlpfl^7>:avilolE(DMC)» l:l^ ^^«^>^, Jl^ ^] 

^^(60r)^ «o^^-§-^^ ^l^ll- ^l^*>:ii^ ^^Hl 1^ ^'^^V^ll ^^Itb ^ ^31- 
# S 2«^ ^^^n^. 

<56> Bliil<m 3 

<57> o)1^^7>^i.ilolE(EC)sq- rq^^T-m^-il^imCDMC)^ <>ll ^^mtilol e (deC)» 3:3:1 

<58> Bligofl 4 

<59> «Hi€^7>:a.til<il:^(EC)fif c)nfl^7'>:a.viioie(DMC)^ ss.^^7'>:a.tiioiE(pc)fl- 

4.5:4.5:151 ^^*>Jl, S^-§-^^ ^l^t!: ^l^*}^^ ^^l":^! l4 ^*^^*>7fl 

<60> tiUgofl 5 
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2000/1/1 

<6i> <^l^^na.^ilol^(EC)sf i:^<^l^^>tii.ilolE(DEC)5^- ^^:g^n:ati]oi (g) 

4.5:4.5:1^ a§-g-^# ^l^^l^VJi^ ^Ajo]] m- ^o^t}?]] 

<62> HlJiZ<^1 6 

<63> ; <^l^^n^tilolE(EC)S!]- oi1lnil^^i-^i.-iiolE(EMC)sf ^S^^7l-:a.>ilolM(PC)# 
4.5:4.5:151 v]-^^ ^^^}JL, i§-g-^# ^l^^l^V^l^ -^Ajc^] 13}. ^<^^^].7\] 

<64> til iilc^l 7 ^ 

<65> . ofl^^^i.:a.tilolE(EC)<4 n^^l^^'mx-llolMCDMOfi]- t:1<H]^7mi-i]olE(DEC)sf aaa 
-E.^W^^S.^^'^iWDWr 3:3:1:1^ Al^tl: ^]^] 

<66> IS. 11 







ah7| lA^oj^ ipl 
«o'-^%=/#^^(%) 


-20V 

(%) 


-^^j-y-^ dial 
150'«']-ol# ^ 


^Ajo^) 1 


EC 


DMC 


:FB=l:l:l 


93.8% 


83.4% 


85.5% 


^^Hl 2 


EC 


DMC 


FB=4:4:i 


93.4% 


74.3% 


84.3% 


'^^I'^l 3 1 EC 


DMC 


FB=2:2:l 


93.6% 


82.6% . 


85.2% 


1 ^^]^] 4 1 EC 


DMC 


FB=2:l:2 | 93.9% 


75.5% 


83.0% 


1 5 1 EC:DMC:FB=1.5:1.5:3 | 94.1% | 60.8% 


81.3% 


1 1 1 EC:DMC=1:1 93.4% | 23.7% j 84.3% 
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.<67> IS. 21 











^-§-^(%) 


6 


EC:DMC:DEC:FB= 
3:3:l:l 


89.2% 


84.5% 


84 . 2% 


^Ai<m 7 


EC:DMC:DEC:1,2-DFB=3: 
3:l:l 


89.0% 


84.1% 


81,0% 


'^'^I'm 8 


EC:DMC:DEC:1,3-DFB=3: 
3:l:l 


89.2% 


83.5% 


78.5% 


>^A]cH|) 9 


EC:DMC:DEC:1,4DFB=3:3 
:i:i 


89.2% 


84.2% 


80.3% 


^^lofl 10 


EC:DMC:DEC:1,2,4-TFB= 
3:3:l:l 


88.3% 


81,3% 


77.5% 


wjac^) 2 


EC:DMC=l:l 


87.5% 


28.7% 


81.5% 


«)5I<^] 3 


EC:DMC:DEC=3:3:1 


85.5% 


83.1% 


76.1% 



<68> [S. 3] 









-20 1C 

(%) 


300'^!- ol# ^ 

^i-g-^(%) 


-^'^I'^l 11 


EC:DMC:PC:FB= 
4:4:0.5:1.5 


100.5% 


84.3% 


84.5% 


■^^]<^] 12 


EC:DMC:PC:FB= 
4:3.5:1:1.5 


99.6Sb 


80.9% 


85.5% 


^^]<^] 13 


EC:DMC:PC:FB= 
3.5:4:0.5:2 


100.7% 


85% 


88.0% 


-M>«1<^1 14 


EC:DMC:PC:FB= 
3.5:3.5:1:2 


100.1% 


82.2% 


87.8% 


^■<\<^] 15 


EC:DMC:PC:FB= 
3:2.5:0.5:4 


100.5% 


. 85.5% 


81% 




EC:DMC:PC= 
4.5:4.5:1 


97.5% 


65.1% 


80.5% 


ajH-m 5 


EC:DEC:PC= 
4.5:4.5:1 


95.3% 


47.3% 


72.1% 


HlJUoil 6 


EC:EMC:PC= 
4.5:4.5:1 


96.5% 


67.4% 


74.0% 


n\ML<^] 7 


EC:DMC:PC:TFT= 
3:3:1:1 


95.5% 


75.4% 


35% 

(200^1-01 # ^) 
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<69> ^^;j3g7l-^^>^ 

<70> *7:\^ «j-^jL# : 0.2°C^]M 4.1V>7>x] ^^A]7^ -20°C<^1-H 16^1^ «J- 

0.2r^l^-1 2.75V7>^1 :^^$] ^^^4,* ^;^§|.o^cf. 

<7i> *^«j-:5i A]^ : 1C«1]A-1 4.mM ^^^1^ :f iCoflA^ 2.75V7M 

Al^l^ :53^ lA>o]#S^>o^ 150-300 a>o]^ -M^I^V^a^ ^^^^^ d1]a><:.1#u> 

^ ^^^}^^ (25"'C^ -sj-^sl-) 

<72> x^^^ ^^^A]-^ : 0.5C<^1A^ 4.1V7>^1 ^ 601C 30*^ «o^^l ^ 0.2C<^1a^ 

<73> *S-g'-g-^ : O.SC-HlAi 4.1V^M ^ 1C<^1>H 2.75V^'>^1 IJ-^a]^ y^^s^ 
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1] 

: 50 ~ 5 : 95^ ^^5\<^ o]^-^^]^ ^^i-^S. e)# ^>^l-§- w]^^ 

[ 1] 




^ , 1-^^ = (Fluor ine)-S^<^l it, n-Sr 1-6^ ^t^<^1t=1-. 



2] 




^. Rl. R2^ ^z^- 1-4^ <^^7lolT:q.. 



[^^^ 3] 
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/ \ 

II 
o 

^. R3, R4. R5. Re^ ^^«^> 1-4^ ^^7lc:>lcf. 
[^^^ 2] 

^1 l^'^l SZ^^i, LiPFe, LiC104, LiAsFe, LiBF4, LiCFsSOs^ 

^ 1# 2# oj^^olji; zi^7l-^ol 0.7 tfl^^l 2.0^91 -53* ^ 

^^^n-^l-il*^]:^, 1^^1^7mLilo]E, U^O^l^^muilojE^ iqn^^7].ja_Vi]tilE^ 
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E-i 1# o]^ ^^^^ ^^^S. elf- ^^l-§- wl^^«fl^. 
2/1-1/10^ :^^^o] o]^o]:^]^ ^ ^^1^^^].^ ^^]^ 

2/1-1/10^1 ^sqwls. ^1^<>1^1^ ;3:>^ el# ^^l-g- 
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